In this study, Sasaki et al. have investigated the relationship between the number of cardiologists per hospital and hospital practice variations. The authors concluded that wide practice variations in AHF care were observed to be associated with the number of cardiologists per facility, including that the quality of AHF care maybe dependent on manpower resources. I think this article comprises an interesting issue, includes a great number of patients and is well analyzed. However, there are some problems in this article as indicated below.
Major concerns 1. Underlying diseases of HF is lacking. It is indispensable to elucidate the cause of HF, that is cardiomyopathy, valvular heart disease, pulmonary artery disease in addition to ischemic heart disease because the origin is deeply associated with prognosis in patients with HF. 2. In the present clinical state of Japan, patients with advanced age or their families sometimes hope to undergo less aggressive treatments even in the exacerbated HF. These patients do not necessarily go to a bigger hospital with large number of cardiologists such as University hospitals. I think it is natural that hospitals with cardiologists >10 have several medical equipment and mortality in patients with AHF is lower compared with hospitals with a fewer cardiologists or none. The present data including a great number of patients is only analyzed according to the Japanese DPC system and I am worrying that the result might not suit in the clinical scene. Several readers may misunderstand that there is a bad medical quality on patient care of AHF in small hospitals with a fewer cardiologists. I think it very strange that the authors concluded that quality of AHF care may be dependent on manpower resources and may influence outcomes. The authors should analyze and discuss in consideration of the Japanese present clinical style.
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GENERAL COMMENTS
The authors evaluate the effects of the number of cardiologists per hospital on process of care and patient outcomes in acute heart failure utilizing the newly added and unique code in the DPC database, large administrative database in Japan. Additionally, this study indicates the dynamics of the diffusion process of a new therapeutic practice for AHF patients and the importance of reconsideration the manpower from the quality of care. The figure indicating the distribution patterns of three different practices may be, especially, essential and suggestive for not only the readership in this journal but health policy makers. These points can be recognized as the distinctive strength of this study. However, there are some points needed to explain or revise to clarify the argument of this paper. Some specific comments regarding these points and others are as follows.
1.Methods Data source section
The authors quote two big clinical registries( ATTEND and JCARE-CARD) in order to compare the DPC administrative database in Japan. The span of the ATTEND registries (2007 ( -2011 ( ) and DPC(2010 ( -2011 compared in this study was overlapped each other and the participating hospitals in these database expanded to all prefectures in Japan as the authors mentioned. If there may be possibility that registrants are duplicated and registered in each database, the influence might be mentioned and discussed.
Study Population section It is critical for the multiple logistic regression analysis to determine the cutoff value(0, 1-4, 5-9, 9<) of dependent variable. In addition, it"s almost same value between 1-4 and 5-9group in the comparison of the adjusted in-hospital mortality among 4 cardiologist groups. If there is some objective necessity to divide sample cardiologists into these 4 groups, the reason might be explained for reader"s better understanding of these findings.
2.Results line4
The authors described that the administrative database included teaching status in each participating hospitals in this section. On the other hand, they reported in the study limitation section that they did not consider the variable. If it is possible to analyze the underlying effects of the other variables not to be included in the model concerning quality of care or patient outcomes, the information may help readers to comprehend and evaluate the relationship between adjusted mortality and number of cardiologist.
3.Discussion Study limitations
The sample of this administrative data is restricted to some part of those who actively adopt the DPC system. if the authors can explain the differences of characteristics between DPC and non-DPC hospitals, the information may contribute to the interpretation of the similarity or differences between clinical registries and this sample.
Also, there appear to be some space missing described below. study population section 1st paragraph documentedin 
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GENERAL COMMENTS
Major point: Validation of acute heart failure cases by comparing baseline characteristics and clinical practices of the current cohort with those of registries of acute heart failure patients may not by valid. The similarity measure between the registries and the current cohort is not very clear, either. Usage of diuretics, ACEIs/ARBs or beta-blockers, which are important drugs for treating heart failure is significantly lower even in the >10 cardiologists group compared to the AHF registries, for example. A more rigorous method, such as sampling multiple hospitals and validating the DPC data with actual medical records should have been adopted.
Minor points:
There should be a brief explanation of the DPC administrative database and some references for detailed explanation.
Methods for data extraction from the DPC database should be described in the methods section.
The definition of cardiologists and data source of the numbers of them should be described.
Ethical considerations are missing and should be added.
VERSION 1 -AUTHOR RESPONSE
[Reviewer #1] >this article comprises an interesting issue, includes a great number of patients and is well analyzed. >1. Underlying diseases of HF is lacking. It is indispensable to elucidate the cause of HF, that is cardiomyopathy, valvular heart disease, pulmonary artery disease in addition to ischemic heart disease because the origin is deeply associated with prognosis in patients with HF.
Thank you for pointing this out. As advised, we added the proportions of cardiomyopathy and valvular heart disease to the analysis (Page 11, Table 1 ). Unfortunately, patients with pulmonary artery disease are often coded as having "Primary pulmonary hypertension" (ICD-10 code I27.0) and not necessarily as "acute heart failure", even though they may be first admitted to hospital as acute heart failure cases. We therefore were unable to identify the exact incidence of pulmonary artery disease in heart failure patients from this database. The non-inclusion of pulmonary artery disease coding is a limitation of our database.
Moreover, possibly due to the difficulties in correctly diagnosing right heart failure as well as accurately determining its main cause, the ATTEND and JCARE-CARD registries also did not include "pulmonary artery disease" as one of the underlying diseases of heart failure.
We believe that the addition of cardiomyopathy and valvular heart disease to the analysis has improved the study, and is less likely to mislead readers.
>2. In the present clinical state of Japan, patients with advanced age or their families sometimes hope to undergo less aggressive treatments even in the exacerbated HF. These patients do not necessarily go to a bigger hospital with large number of cardiologists such as University hospitals. I think it is natural that hospitals with cardiologists >10 have several medical equipment and mortality in patients with AHF is lower compared with hospitals with a fewer cardiologists or none. The present data including a great number of patients is only analyzed according to the Japanese DPC system and I am worrying that the result might not suit in the clinical scene. Several readers may misunderstand that there is a bad medical quality on patient care of AHF in small hospitals with a fewer cardiologists. I think it very strange that the authors concluded that quality of AHF care may be dependent on manpower resources and may influence outcomes. The authors should analyze and discuss in consideration of the Japanese present clinical style.
Indeed, we also agree with the concept that the requirements for medical care differs according to patient age. We therefore adjusted for patient age as a categorical variable in the multivariable logistic regression analyses, including categories for patients in their 80s and 90s (Please see Page 19, Line 3).
We agree that we should avoid misunderstandings by readers regarding our conclusions. To clarify this point, we have included the following caveat in the discussion:
Page 22, Line 9-13 However, it should be noted that these results do not unequivocally indicate that a higher number of cardiologists induces higher quality of care. Elderly patients or terminally ill patients are more likely to undergo less invasive treatment, which can be provided in smaller hospitals with fewer cardiologists. Due to Japan"s rapidly aging population, our results may also be indicative of this treatment style.
[Reviewer #2] > Additionally, this study indicates the dynamics of the diffusion process of a new therapeutic practice for AHF patients and the importance of reconsideration the manpower from the quality of care. The figure indicating the distribution patterns of three different practices may be, especially, essential and suggestive for not only the readership in this journal but health policy makers. These points can be recognized as the distinctive strength of this study.
Thank you for pointing this out. We also consider that the three distribution patterns may support the application of administrative data to swift policy making and provide novel insight to readers, policy makers, as well as data analysts who work on large healthcare databases. Therefore, we have mentioned this point as one of the key messages of this study, and made the following revision to put stress on it.
Page 4, Line 1-2 Three patterns of hospital distribution of specific therapeutic interventions were discovered, and may shed light on the diffusion process of new therapeutic practices.
>1. Methods >1-1 Data source section >The authors quote two big clinical registries( ATTEND and JCARE-CARD) in order to compare the DPC administrative database in Japan. The span of the ATTEND registries (2007 ( -2011 ( ) and DPC(2010 ( -2011 compared in this study was overlapped each other and the participating hospitals in these database expanded to all prefectures in Japan as the authors mentioned. If there may be possibility that registrants are duplicated and registered in each database, the influence might be mentioned and discussed.
Thank you for the suggestion. We ascertained the frequency of DPC hospital involvement in the ATTEND registries, and found that approximately 90% of the hospitals from the ATTEND registry had adopted the DPC system (ATTEND: 44/49=89.8%; preliminary ATTEND: 29/32=90.6%). Taking into account the ATTEND registry period of four years and assuming similar registered case numbers in each year, the estimated maximum number of duplicate cases between the ATTEND registries and our study sample would be approximately 1,000 cases.
At this estimate, the overlapping effect between our study cohort and the registries would be relatively small: the proportion would be 2.6% (1000/38868) for the overall cohort and 15.4% (1000/6509) for the ">10 cardiologists" group. Moreover, our study database includes not all (approximately two-thirds) of the DPC-adopting hospitals in Japan, and the fact would make the overlap smaller. Thus we consider that this small overlap would not introduce substantial bias to the study results.
If the study periods had a greater degree of overlap and if our study population was much smaller, the overlapping may induce more similarities in the results between our study cohort and the registries. However, we feel that the relatively small overlap did not warrant the inclusion of additional comments to our manuscript. >1-2. Study Population section >It is critical for the multiple logistic regression analysis to determine the cutoff value (0, 1-4, 5-9, 9<) of dependent variable. In addition, it"s almost same value between 1-4 and 5-9group in the comparison of the adjusted in-hospital mortality among 4 cardiologist groups. If there is some objective necessity to divide sample cardiologists into these 4 groups, the reason might be explained for reader"s better understanding of these findings.
Because there were no previous studies that similarly focused on the number of cardiologists per hospital, we determined the cutoff values using criteria based on practical clinical factors: first, hospitals without any cardiologists cannot provide the specific medical care for heart failure, and these hospitals therefore required their own category. Second, from the consideration of each hospital"s ability to continuously provide 24-hour emergency care, we decided to use a cutoff of five cardiologists. Based on our clinical experience as cardiologists, we considered that hospitals with 1 to 4 cardiologists would generally be unable to provide 24-hour care by themselves, whereas those with 5 to 9 cardiologists would be more likely to do so, especially with support from younger resident physicians; hospitals with 10 or more cardiologists would be able to more easily provide specific care, such as treatments that use coronary care units. Therefore, despite the similar in-hospital mortality rates between the two groups, there was an underlying rationale to divide hospitals into the 1-4 cardiologists group and the 5-9 cardiologists group in our study.
We feel that it would not be particularly advantageous to provide a detailed explanation of this determination process. We feel that the majority of readers would be more interested in the current content, and it would not be optimal to delete a large amount of this content to provide more details on the determination process. We do, however, hope that any readers interested in the details of this process would contact us directly. >2.Results >line4 >The authors described that the administrative database included teaching status in each participating hospitals in this section. On the other hand, they reported in the study limitation section that they did not consider the variable. If it is possible to analyze the underlying effects of the other variables not to be included in the model concerning quality of care or patient outcomes, the information may help readers to comprehend and evaluate the relationship between adjusted mortality and number of cardiologist.
We are very grateful for the reviewer"s thoughtful suggestions. In this study, we only adjusted for patient severity factors based on a model that we had previously developed and validated (Sasaki et al.,2013) , and used to describe the relationship between cardiologists and processes of care. This is therefore a limitation of the study, and is addressed in the limitations section. Investigating the effects of other variables is out of our scope of study, but we do agree that further study is required to clarify these issues in subsequent analyses. >3.Discussion >Study limitations >The sample of this administrative data is restricted to some part of those who actively adopt the DPC system. if the authors can explain the differences of characteristics between DPC and non-DPC hospitals, the information may contribute to the interpretation of the similarity or differences between clinical registries and this sample.
References
As illustrated by the 2 examples below (Hamada et al., 2012; Murata et al., 2011) ,the majority of hospital beds in acute care hospitals in Japan are in hospitals that have adopted the DPC system. Therefore, it is reasonable to assume that most acute heart failure patients in this study are treated mainly in DPC hospitals, and a detailed comparison between DPC and non-DPC hospitals would not be essential for readers to understand or interpret our findings.
References:
• Hamada H, Sekimoto M, Imanaka Y. Effects of the per diem prospective payment system with DRG-like grouping system (DPC/PDPS) on resource usage and healthcare quality in Japan. Health Policy 2012; 107:194-201.. • Murata A, Matsuda S, Kuwabara K et al. An observational study using a national administrative database to determine the impact of hospital volume on compliance with clinical practice guidelines. Med Care 2011;49:313-320 >Also, there appear to be some space missing described below. ■study population section 1st paragraph： documentedin ■Result 7th paragraph：medicationalso ■Discussion 4th paragraph：thelarge Thank you for reading our manuscript in detail and pointing this out. We inspected the phrases pointed out, but they appear to be fine (with correct spacing) in the Word format when submitted. It is possible that the formatting may have changed in the conversion to the pdf file.
[Reviewer #3] >Major point: >Validation of acute heart failure cases by comparing baseline characteristics and clinical practices of the current cohort with those of registries of acute heart failure patients may not by valid. The similarity measure between the registries and the current cohort is not very clear, either. Usage of diuretics, ACEIs/ARBs or beta-blockers, which are important drugs for treating heart failure is significantly lower even in the 10 cardiologists group compared to the AHF registries, for example. A more rigorous method, such as sampling multiple hospitals and validating the DPC data with actual medical records should have been adopted.
Our main intention was not to conduct a validation analysis of the use of DPC data for clinical research, but to describe comparability of the two databases: our study cohort using administrative data and the clinical registries, with regard to the AHF patient characteristics and provided clinical practices from a clinician"s point of view. We intended to show clinicians-many of whom are unfamiliar with administrative data-based studies-that it is possible to apply large-scale administrative data to clinical research, by examining the comparability of the results from administrative data and the clinical registries.
Indeed, usage of drugs such as diuretics and ACEIs/ARBs were lower in the 10 cardiologists group compared to the clinical registries. This low proportion may be due to the payment system that makes physicians to record the primary diagnoses (such as angina) directly related to the procedures (percutaneous coronary intervention, for example) other than AHF. However, several disparities were also observed among the three cohorts of the clinical registries, for example; ACEIs alone, digitalis, beta-blockers and statins, and the differences between our sample and the clinical registries appeared to be acceptable (Page 16, Table  2 ).
Moreover, administrative data contains many detailed inpatient information using uniform format. These information are patient characteristics, diagnostic procedures as well as therapeutic care provided to each patient. Also, essential information including diagnosis, severity of illness such as "acute exacerbation" code and NYHA functional class (only available in DPC data),are determined only by the attending physician, and not by other medical or administrative staff. We therefore believe that these clinical data have a high level of face validity and the database was evaluated to be adequately reliable for this analysis. Thus, we considered that results from administrative data and those from the clinical registries can be comparable, as is previously reported in the 2 examples below (Aylin et al., 2007a; Aylin et al., 2007b) .
We hope that this study would help to advance analyses using large administrative databases, and contribute to hospital management or healthcare policies aimed at improving the quality of care. >Minor points: >1) There should be a brief explanation of the DPC administrative database and some references for detailed explanation.
As per the reviewer"s suggestion, we have revised our manuscript and added references as described below.
Page 6, Line 10-15: Data for analysis were extracted from the DPC administrative database, which is tied to the reimbursement system of acute care hospitals. The DPC database also contains information on hospital codes, patient discharge summary information such as patient demographics, primary and secondary diagnoses, severity of diseases, comorbidities, complications, processes of care, medical charges, and patient outcomes including mortality. Diagnoses are coded by physicians using International Classification of Diseases, 10th revision (ICD-10) codes. >2) Methods for data extraction from the DPC database should be described in the methods section.
As per the reviewer"s suggestion, we have altered the manuscript in the Study Population subsection under the Methods section. In addition, to clarify the selection process, we have made minor changes to Supplementary Figure 1. Page 7, Line 16 to Page 8, Line 2: Using the DPC administrative database, we identified a total of 57,353 AHF cases who had been admitted to 912 hospitals between July 1, 2010 and March 31, 2011. The selection criteria were i) a primary diagnosis of heart failure (ICD-10 code I50.x), ii) a DPC system code designating an "acute exacerbation" of heart failure, iii) NYHA functional class II or higher, and iv) older than 20 years of age. The exclusion criteria are described in Supplementary Figure 1. >3) The definition of cardiologists and data source of the numbers of them should be described.
In our study, a cardiologist is defined as a physician who is a registered and authorized cardiologist recognized by the Japanese Circulation Society (JCS). To clarify this point, we have added a footnote to Table 1 (Page 11) indicating that cardiologists refer to those certified by the JCS. Updates to the number of cardiologists per hospital are freely available on the JCS website. (URL:http://www.j-circ.or.jp/information/senmoni/kensaku/senmoni_kensaku.htm) We have added this explanation to the Data Source subsection under the Methods section.
Page 7, Line 12-13: The number of cardiologists per hospital was obtained from the Japanese Circulation Society (JCS) website, which gives detailed information on JCS-certified cardiologists. >4) Ethical considerations are missing and should be added.
Ethical considerations and conflicts of interest were included during submission in the format stipulated by BMJ Open, and are therefore not included in the manuscript (Please refer to Page 26, Lines 7-8）. 
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I have no further comments.
